I. INTRODUCTION
NCREASING renewables constantly integrated into a power grid keeps decreasing the system inertia, which may lead to a worse frequency nadir after, e.g., a loss of generation. It is reported that converter-interfaced power sources (CIPSs), e.g. wind turbine and energy storage, have the capability to provide additional power by switching in an additional control loop when detecting a large enough frequency deviation [1] - [4] . Such capability is also desired by the industry [5] . However, although many papers have studied the capacity of support from CIPS, their inertia and damping seen from the system side have not been well defined during a disturbance, which requires the consideration of the additional control loop. This letter proposed a way to formulate the emulated inertia, also called synthetic inertia, and emulated damping of wind turbine or energy storage as explicit functions of time, which may enable dynamic analyses considering the change in parameters like inertia and damping.
II. EMULATED INERTIA AND DAMPING OF CIPS
Suppose the power grid can be equivalent to a single machine. The reference value of the active power for the control of CIPS under large frequency deviation are usually designed by (1) , where Pref represents the reference active power during normal condition, Kdr and Kie are coefficients of the additional control loop respectively emulating damping and inertia effects.
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The general structure of a CIPS connected to the power grid is shown in Fig.1 . When the CIPS is switched to the inertia/damping emulation mode, the frequency deviation (FD) and the rate of change of frequency (ROCOF) from the grid side have to be involved in the dynamics of the CIPS, as seen in (1), which can be treated as the inputs of the CIPS. The underlying equations are shown in (2) and (3). ( , , , , )
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Then, the solution of the first equation in (4) condition Δx(0) can be written in (6) according to superposition, where Δx0, Δx1 and Δx2 respectively are the solutions of the three linear initial-value problems defined in (7). By linear control theory, the solutions to (7) are shown in (8). 
Generally speaking, the last two integrals in (8) cannot be worked out into certain explicit forms since the unknown functions Δω and   . To overcome this hurdle, we will look for certain functions which are always capable to describe Δω and   , such that (i) the explicit solutions of the last two integrals in (8) exist and (ii) the second equation of (4) can be written into (9), where a0, a1 and a2 do not explicitly depend on Δω or   . If such functions can be achieved, after substituting (9) into (5) to give (10), the emulated inertia and damping of the CIPS will be explicitly defined and follow the form of (11).
The following proposes a general form for functions of Δω and   to achieve the above goal and then gives an example. Typical responses of Δω and   have the pattern shown in Fig.2 . Thus, we assume that the general forms of Δω and   respectively follow those shown in (12), where Pn(t) is a polynomial function in t up to a certain order n. Note that the integral in the second formula of (12) can always be worked out. For convenience, an example will be presented below with
